(19) 



Europfflsches Patentamt 
European Patent Office 
Office europten des brevets 



01) 



EP 0 801 067 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art 158(3) EPC 



(43) Date of publication: 

15.10.1997 Bulletin 1997/42 

(21) Application number: 95942276.7 

(22) Date of filing: 27.12.1995 



(51) Int a. 6 : C07D 453/02, A61K 31/435 

(86) International application number: 
PCT/JP95/02713 

(87) International publication number: 

WO 96/20194 (04.07.1996 Gazette 1996/30) 



(84) Designated Contracting States: 

AT BE CH DE DKES FRGB GRIE IT U LU NL PT 
SE 

(30) Priority: 28.12.1994 JP 327045/94 

(71) Applicant 

YAMANOUCH! PHARMACEUTICAL CO. LTD. 
Tokyo 103 (JP) 

(72) Inventors: 

• TAKEUCHI, Makoto 
Kttasoumagun, Ibarakl 302-01 (JP) 

• NAITO, Ryo 

Tsukuba-shi, IbaraM 300-32 (JP) 



- HAYAKAWA, MasahSko 
Tsukuba-shl, Ibarakl 305 (JP) 

• OKAMOTO, Yoshlnori 
Tsukuba-shi, ibarakl 305 (JP) 

• YONETOKU, Yasuhlro 
Tsukuba-shl, Ibarakl 305 (JP) 

• IKEDA, Ken 

Ablko-shl, Chiba 270-11 (JP) 

• iSOMURA, Yasuo 
KHasoumagun, IbaraM 302-01 (JP) 

(74) Representative: Geering, Keith Edwin 
REDDIE& GROSE 
16 Theobalds Road 
London WC1X8PL(GB) 



(54) NOVEL QUINUCUDINE DERIVATIVES AND MEDICINAL COMPOSITION THEREOF 

(57) Ouinuciidine derivatives represented by general following general formula (I), salts, N-cocides or quaternary 
ammonium salts thereof, and medicinal compositions containing the sama 




The compound has an antagonistic effect on muscarinic M 3 receptors and is useful as a preventive or remedy for uro- 
logic diseases, respiratory diseases or digestive diseases. 



Printed by Rank Xerox <UK) Business Services 
2.14.1&3.4 



Description 



EP0801067A1 



Technical Held 



This invention relates to medicines, particularly quinucfidine derivatives or their salts, N-oxides or quaternary 
ammonium sate having muscarinic receptor antagonistic activities and also to pharmaceutical compositions containing 
such compounds. 

Background Art 

Studies have been made on the muscarinic receptor, and it is known that compounds having muscarinic receptor 
antagonrstc activities cause bronchodilation, suppression of gastrointestinal motility. si^piessioncrfacWseaetiondry 
rnoutt.. mydriasis, suppression of bladder contraction, hypohidrosis. tachycardia, or the like. It is known that the mus- 
carinic receptor includes at least three subtypes. The M 1 receptor mainly exists in the brain or the like, the M 3 receptor 
in the heart or the like, and the M 3 receptor in the smooth muscles or gland tissues. 2 
. *™ mber 01 """Pou"* having muscarinic receptor antagonistic activities are hitherto known and. tor exam- 
ple, atropine * a typical example (The MERCK INDEX, ELEVENTH EDITION", p. 138). However, atropine antagonizes 
the M, . M 2 and M 3 receptors norvselectively, so that it is difficult to use it for the treatment of a specific disease In 
r9 ?!l yea !l a 09 10 * e pro9ressof,tie shxSies °" *e subtypes of the muscarinic receptor, conpounds having 

S?iS5SSSi^^^S the Ml ' M2 ° rM3 receptor irwestigatedlaTu^ 

British Patent Application No. 2.249.093. an unexamined published Japanese Patent Application (kokai) 1-131145 and 

an unexamined published Japanese Patent Application (kokai) 3-133980). There is a demand for a compound havina 

S « e ^^^« iSfc ^ Cti ^ l T nSi muscarinic M 3 receptor an^S these three subtypes and is free from the cardiac 
side effects resulting from the M2 receptor. 

p ate T^ZT^SSS^ e ™™ ng Qenerai f0fmu,a is desCTbed in ™ unexamined puWfehed 




(wherein L represents NH or O; 

X and Y each independently represents a hydrogen atom or a alkyl group or they may be combined together 
to form a bond; 

R t and Rg each independently represents a hydrogen atom, a alkyl grotto .. (omission) • 

R3 and a, each independently represents a hydrogen atom, a halogen atom. CF 3 . a "alkyl grotp .. (omis- 

son). a phenyl group, an amino group which may optionally be (^substituted by one or two groups selected from 

phenyl. C^alkyi groups or may optionally be N<iisubstituted by C« polyethylene.. (omission)T 

Z represents 




or the like; 

pis 1 or 2; and q is 1-3. 
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The compound descnbed in the above patent literature is disclosed as a 5-HT antagonist and no disclosure about 
the muscarinic receptor antagonistic activity is found. The above compound is dearly distinguished from the compound 
according to the present invention in pharmacological effects. 

Disclosure of the Invention 

The inventors of the present application have carried out extensive studies on compounds having the above- 
described muscarinic M3 receptor antagonistic activities. As a result we created novel quinucGcfine derivatives having 
a basic skeleton different from that of the conventional compound, and found that such compounds have excellent 
selective antagonistic activity against muscarinic M 3 receptor, resulting in the completion of the present invention. 

Thus, the compounds of the present invention relate to quinucficfine derivatives represented by the following gen- 
eral formula (I); their salts, N-oxxJes or quaternary ammonium salts; pharmaceutical compositions comprising said 
compounds or salts thereof and pharmaceutical^ acceptable carriers, particularly to muscarinic M 3 receptor antago- 
nists. 




(symbols in the formula have the following meanings: 

Ring A: an aryl group, a cycloalkyl group, a cydoalkenyl group, a heteroaryl group having 1 to 4 hetero atoms 
selected from the group consisting of an oxygen atom, a nitrogen atom and a sulfur atom or a 5- to 7-mem- 
bered saturated heterocyclic group, wherein said ring may be substituted by an optional substituent; 

X: a single bond or a methylene group; 

R: a halogen atom, a hydroxyl group, a lower alkaxy group, a carboxyl group, a lower altoxycarbonyl group, a 

lower acyl group, a mercapto group, a lower alkyfthio group, a suHbnyl group, a lower aJkyteuffonyl group, a 
suffinyl group, a lower alkyfsulf inyl group, a sulfonamido group, a lower alkanesutfbnarrtdo group, a car- 
bamoyl group, a thiocarbamoyl group, a mono- or di-iower aikylcarbamoyl group, a nitro group, a cyano 
group, an amino group, a mono- or di-lower aikylamino group, a methyl enediaxy group, an ethylenedioxy 
group or a lower alkyl group which may be substituted by a halogen atom, a hydroxyl group, a tower alkoxy 
group, an amino group or a mono- or di-lower aikylamino group; 

/: 0or1. 

m: 0 or an integer of 1 to 3, and 

n: an integer of 1 or 2, hereinafter the same apply similarly) 

Among the compound (I) of the present invention, particularly preferred compounds are quinudidine derivatives 
wherein the ring A represents an aryl group, a cycloalkyl group, a cydoalkenyl group, a heteroaryl group having 1 to 4 
hetero atoms selected from the group consisting of an oxygen atom, a nitrogen atom and a sulfur atom or a 5- to 7- 
membered saturated heterocyclic group, in which such a ring may be substituted by a substituent selected from the 
group consisting of a halogen atom, a hydroxyl group, a tower alkoxy group, a carboxyl group, a lower alkoxycarbonyl 
group a lower acyl group, a mercapto group, a lower alkyfthio group, a suffonyl group, a lower alkyfsutfonyl group, a 
suffinyl group, a lower alkylsuffinyl group, a sulfonamido group, a lower alkanesutfonamido group, a carbamoyl group, a 
thiocarbamoyl group, a mono- or di-lower aikylcarbamoyl group, a nitro group, a cyano group, an amino group, a mono- 
or di-lower aikylamino group, a methylenedioxy group, an ethylenedioxy group, and a lower alky! group which may be 
substituted by a halogen atom, a hydroxyl group, a lower alkoxy group, an amino group or a mono- or di-lower 
aikylamino group, and their salts, N-oxides or quaternary ammonium salts; 
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quinudidine derivatives wherein R represents a halogen atom, a lower alkyi group, a hydroxyl ^oup, a lower alkoxy 
group, a nitro group, a cyano group, an amino group or a mono- or di-lower alkyf amino group, and the ring A rep- 
resents an aryl group, a cydoaikyl group, a cydoalkenyl group a 5- or 6-membered monocyclic heteroaryl gnx#> 
having 1 to 4 hetero atoms selected from the group consisting of an oxygen atom, a nitrogen atom and a sulfur 
atom or a 5- to 7-membered saturated heterocyclic group, in which such a ring may be substituted by a halogen 
atom, a lower alkyl group, a hydroxyl group, a lower alkoxy group, a nitro group, a cyano group, an arrino group or 
a mono- or di-lower alkylamino group, and their salts, N -oxides or quaternary ammonium salts; 
quinuclidine derivatives wherein m is 0, and the ring A represents an aryl group, a cydoaikyl group or a cydoalkenyl 
group which may be substituted by a halogen atom, a lower alkyl group, a hydroxyl group or a lower alkoxy group, 
or a 5- or 6-membered monocydic heteroaryl group having 1 to 4 hetero atoms selected from the group consisting 
of an oxygen atom, a nitrogen atom and a sulfur atom, and their salts, N-oxides or quaternary ammonium salts; 
quinudidine derivatives wherein the ring A represents a phenyl group which may be substituted by a halogen atom 
or a lower alkyl group, a cydoaikyl group, a pyridyl group, a furyl group or a thlenyl group, and their salts, N-oxkJes 
or quaternary ammonium salts; 

quinudidine derivatives wherein X represents a single bond, and their salts, N-oxides or quaternary ammonium 
salts; and 

quinudidine derivatives wherein n is 2, and their salts, N-oxides or quaternary ammonium salts. 

The present invention also provides muscarinic M3 receptor antagonists which comprise quinudidine derivatives (I) 
or their salts, NK»ddes or quaternary ammonium salts, that is. the compound (I) of the present invention and pharma- 
ceutically acceptable carriers, preferably agents for the prevention and/or treatment of urinary diseases (e.g., neuro- 
genic pollakiuria neurogenic bladder, nocturnal enuresis, unstable bladder, cystospasm and chronic cystitis), or 
respiratory diseases (e.g., chronic obstructive pulmonary diseases, chronic bronchitis, asthma and rhinitis). 

Hereinafter, the compound (I) of the present invention will be described in detail. 

Different from the conventional muscarinic M3 receptor antagonist, the compound (I) of the present invention is 
structurally characterized in that it has as a basic skeleton a tetrahydroisoquinoline skeleton (la) or isoindoline skeleton 
(lb) having a quinudidinyloxycarbonyt group, etc. bonded to the nitrogen atom in the ring as shown below 




Furthermore, the compound (0 of the present invention is characterized in that it has ring A, that is, a cyclic group 
selected from an aryl group, a cydoaikyl group, a cydoalkenyl group, a heteroaryl group having 1 to 4 hetero atoms 
selected from the group consisting of an oxygen atom, a nitrogen atom and a sulfur atom or a 5- to 7-membered satu- 
rate heterocydic group, at the 1 -position of the tetrahydroisoquinoline or isoindoline through X 

Unless otherwise specified, the term lower" as used in the definition of the general formula in this specification 
means a linear or branched carbon chain having 1 to 6 carbon atoms. Accordingly, the "lower alkyl group" means linear 
or branched alkyl group having 1 to 6 carbon atoms. Specific examples indude methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl. sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, tert-pentyl, 1-methyibutyl, 2-methytxjtyl, 1,2-dimethylpropyi 
hexyl, isohexyl, 1-methylpentyl. 2-methylpentyl, 3-methylpentyl. 1,1-dimethylbutyl, 1,2<iimethylbutyl. 2,2-cfmethybutyl. 
1,3Kiimethyixjtyl, 2,3-dimethylbutyl, 3,3-cfimethylbutyl, 1-ethylbutyl. 2-ethytoutyl, 1,1,2-trimethyipropyl, 1,2,2-trimethyi- 
propyl. 1 -ethyl-1 -methyipropyl and 1-ethyi-2-methytpropyl groups. Among these groups, alkyl groups having 1 to 4 car- 
bon atoms such as methyl, ethyl , propyl , isopropyl and butyl groups are preferred, and a methyl group is more preferred. 

The "aryl group" means aromatic hydrocarbon groups and preferably aryl groups having 6 to 14 carbon atoms 
Specific examples indude phenyl, naphthyl, indenyl. anthryl and phenanthryl groups, and a phenyl group is more pre- 
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Examples of the "cydoalkyl group" include those having 3 to 8 carbon atoms, such as cydopropyl, cydobutyl, 
cydopentyi, cydohexyl, cydoheptyl and cydooctyl. Among these groups, cydopropyl, cydobutyl. cydopentyl and 
cydohexyi groups are preferred, and a cydohexyl group is more preferred. 

Examples of the "cydoalkenyl group indude those having 3 to 8 carbon atoms such as 1-cydopropenyl. 2-cydo- 
propenyl, 1-cydobutenyl, 2-cydobutenyl, 1-cydopentenyl, 2-cydopentenyf, 3-cyclopentenyl, 1-cydohexenyl, 2- 
cydohexenyt, 3-cydohexenyl, 1-cyioheptenyl, 2-cydoheptenyl, 3-cydoheptenyl. 4-cydoheptenyl, 1-cydooctenyl, 2- 
cydoodenyt, 3-cyctooctenyl, 4-cydooctenyl, 2,4-cydopentadenyl, 2,5-cydohexadienyl, 2,4-cyctoheptadienyl, and 2,6- 
cycloheptadienyl. 

The "heteroaryl group containing 1 to 4 hetero atoms selected from the group consisting of an oxygen atom, a nitro- 
gen atom and a sulfur atom" means a 5- or 6-membered heteroaryl group which may be condensed with a benzene 
ring. Specific examples indude 5- or- 6-membered monocyclic heteroaryl groups containing 1 to 4 hetero atoms 
selected from the group consisting of an oxygen atom, a nitrogen atom and a sulfur atom, such as furyl, thienyl, pynolyf , 
irradazotyl, pyrazolyl, triazotyf, tetrazolyi, isothiazdyl, isoxazotyl, pyridyl, pyrazinyl, pyrimidinyl and pyridazinyl groups; 
and 5- or 6-membered heteroaryl groups condensed with a benzene ring, such as indolyl, indazolyi, indofizinyl, quindyl, 
quinazofinyl, quinolizinyl, quinoxalinyl, cinnolinyl, benzimidazdyl, benzofuranyt, dihydrobenzofuranyl, benzoisoxazolyl, 
benzoGxazolyt, benzothiazolyl and benzothienyl groups. 

Among these groups, preferred are 5- or 6-membered monocyclic heteroaryl groups containing 1 to 4 hetero atoms 
selected from the group consisting of an oxygen atom, a nitrogen atom and a sulfur atom, and furyl, thienyl and pyridyl 
groups are more preferred. 

The "5- to 7-membered saturated heterocydic group" means a 5-, 6- or 7-membered saturated heterocyclic group 
containing 1 to 2 oxygen, nitrogen and/or sulfur atoms. Specific examples indude pyrrolidine, imidazotydinyl, pipencD- 
nyl, piperazinyl and morphdinyl groups. 

The "aryl group", "cydoalkyl group", "cydoalkenyl group", "heteroaryl group containing 1 to 4 hetero atoms 
selected from the group consisting of an oxygen atom, a nitrogen atom and a sulfur atom", "5- or 6-membered mono- 
cyclic heteroaryl group containing 1 to 4 hetero atoms selected from the group consisting of an oxygen atom, a nitrogen 
atom and a sulfur atom", or "5- to 7-membered saturated heterocydic group" as the group A may be substituted by an 
optional substituent The number of the substituent is not limited to one but may be plural. Any group that can substitute 
for such a ring can be employed as the optional substituent Preferred examples indude a halogen atom, a hydroxy! 
group, a lower alkoxy group, a carboxyf group, a lower alkoxycarbonyl group, a lower acyl group, a mercapto group, a 
lower alkytthio group, a sulfonyl group, a lower alkytsulfonyi group, a sulfinyl group, a lower aikyteuffinyl group, a sutfon- 
amido group, a lower aJkanesulfonamido group, a carbamoyl group, a thiocarbampyl group, a mono- or dHower aJkyl- 
carbamoyl group, a nitro group, a cyano group, an amino group, a mono- or di-lower alky! amino group, a 
methyl en edioxy group, an ethylenedioxy group and a lower alkyl group which may be substituted by a halogen atom, a 
hydroxy! group, a lower alkoxyl group, an amino group or a mono- or cfi-iower alkyl ami no group; a halogen atom, a lower 
alky! group, a hydroxy! group, a lower alkoxy group, a nitro group, a cyano group, an amino group and a mono- or di- 
lower alkylamino group are more preferred; a halogen atom, a lower alkyl group, a hydroxy! group and a lower alkoxy 
group are stfll more preferred; and a halogen atom and a lower alkyl group are particularly preferred. 

Examples of the halogen atom indude fluorine, chlorine, bromine and iodine. When the substituent is a halogen 
atom, the number of the substrtuents is not particularly limited. When two or more halogen atoms are substituted, any 
combination of the above atoms is possfole. Examples of the halogen atom-substituted lower alkyl group indude ftuor- 
omethyl, chioromethyl, bromomethyl, iodomethyl, Uluoroethyl, 1-chloroethyl, 1-bromoethyl, 2-chbroethyl, 2-bromoe- 
thyl, dichloromethyl. trifiuoromethyl, trichloromethyl, tnbromomethyl, triiodomethyl and cOchiorobromomethyt. Among 
these groups, a trifiuoromethyl group is preferred. 

Examples of the lower alkoxy group" indude methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy. 
tert-butaxy, pentyloxy (amytoxy), isopentyloxy, tert-pentyloxy, neopentyloxy, 2-methyfoutaKy. 1,2-dimethylpropoxy, 1- 
ethytpropoxy and hexyloxy. Among these groups, lower alkoxy groups containing an alkyl group having 1 to 4 carbon 
atoms, such as methoxy, ethoxy, propoxy and butoxy are preferred, and methoxy and ethoxy groups are more preferred. 

Examples of the lower alkoxycarbonyl group indude methoxycarborryl, ethoxycarbonyl, propaxycarbonyt, isopro- 
poxycarbonyl, butaxycarbonyl, isobutoxycarbonyl, sec-butoxycarbonyl, tert-butoxycarbonyi, pentyloxy(amytaxy)carbo- 
ny!, isopentylaxycarbonyl, tert-pentyloxycarbony!, neopentytaxycarbonyt, 2-methyfbutoxpgubonyl, 1 ,2- 
dimethytpropoxycarbonyl, 1-ethytpropoxycarbony! and hexylaxycarbonyl. 

Examples of the "lower acyl group" indude formyl, acetyl, propionyi, butyryl, valeryl and pivaloyl. and formyl, acetyl 
and propionyi are preferred. 

The "lower alkytthio group" means a mercapto group of which hydrogen atom has been substituted by the above- 
exemplified lower alkyl group, such as methylthio, ethyfthio, propytthao, isopropytthio, butyfthio, pentytthk) and hexyfthio 
groups. 

Examples of the lower alkytsutfbnyl group" indude methyteuttonyl, ethylsuJfonyl, propylsuffonyl, isopropyteuttonyl. 
butyl sulfonyl, pentyteurfonyl and hexytsuffonyl. 

Examples of the lower alkylsuffinyl group" indude methylsulfinyl, ethylsulfinyf, propylsuff&iyl. isopropylsuffinyt, 
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butylsulfinyl, pentylsulfinyl and hexylsurfirtyl. 

Examples of the lower alkanesutfonamido group" include methanesutfonamido, ethanesuHonamido propanesul- 
fonarrado, isopropanesuHonaroido. butanesulfonamido. pentenesurfonamkto and hexanesuHbnamida 

The "mono- or di-lower alkylcaibamoyl group" means a carbamoyl group in which one or two hydrogen atomfs) 
have been substituted by the above-exemplified lower alkyl groins), such as methylcarbamoyl, etrykarbamoyl. propyl- 
carbamoyl and dimethylcarbamoyl groups. ' 

The "mono- or di-lower alkylamino group" means an amino group in which one or two hydrogen atomfs) have been 
substituted^ the above-exemplified lower alkyl groups), such as methylamino, ethylamino, propylamine* dimethyl- 
amino, diethylamrno and dipropylamino groups. 

The term "lower alkyl group which may be substituted by a halogen atom, a hydroxy! group, a lower alkoxy group 
an amino group or a mono- or di-lower alkylamino group" means a lower alkyl group in which at least one optional 
hydrogen atom has been substituted by a halogen atom, a hydroxyl group, a lower alkoxy group, an amino group or a 
mono- or di-lower alkylamino group. The lower alkyl group substituted by a halogen atom is as described in the above 
description of the halogen atom. 

The compound (I) of the present invention contains a quinudrdinyl group. The nitrogen atom of the qurxjcfidinyl 
group may form oxide (/ = 1) or quaternary ammonium salt Where a quaternary ammonium salt is formed, specific 
examples of the group bound to the nitrogen atom include lower alkyl. lower alksnyl and lower alkynyl 

The term "lower alkenyl" as used herein means a linear or branched alkenyl group having 2 to 6 carbon atoms, such 
as vinyl, property), butenyl. methylpropenyl. dimethytvinyl, pentenyl. methyfoutenyl, dimethytoropenyi. ethybropenyl 
hexenyl. dimethylbutenyl and methyipentenyl. Among these groups, a propenyl group is pretenwl 

The "lower alkynyl group" means a linear or branched alkynyt group having 2 to 6 carbon atoms, such as ethynyl 
propynyl, butynyl. methytoropynyl, perrtynyl, methyfbutynyl and hexynyl groups. Among these groups, alkynyl orouos 
having 2 to 3 carbon atoms such as ethynyl and propynyl are preferred. 

The anion for the quaternary ammonium salt is not particularly limited and the examples include ions of a halogen 
atom, triflate tosylate and mesylate, preferably ions of a halogen atom. La halide ions (e.g.. chloride ton. bromide ion. 
iodide ion and tniodide ion). Examples of other anions include inorganic anions such as nitrate ton. sulfate ton phos- 
phate ion and carbonate ion. carboxyiates such as formate (HCOO). acetate (CHgCOCT). propionate, oxalate and 
malonate. and amino acid anions such as glutamate. Among the halide tons, bromide ton and iodide ion are preferred 
Incidentally, the anion can be converted into a preferable anion as needed by the ordinary ton exchange reaction 

The compound (0 of the present invention contains an asymmetric carbon atom so that there exist optical isomers 
based on it. In addition, some of the invention compounds have stereoisomers or tautomers. The present invention also 
embraces diastereomers and enantiomers obtained by the separation of the above isomers as well as mixtures thereof 
Some of the compounds (I) of the present invention can form salts with an acid as well as the above-described qua- 
ternary ammonium salts with a quirructidynyl group. Examples of such salt include acid addition salts with a mineral acid 
such as hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, nitric acid or phosphoric acid; and those with 
an organic acid such as formic acid, acetic acid, propionic acid, oxalic acid, malonic acid, succinic acid, fumaric add 
malerc aad. lactic add. malic add. citric acid, tartaric acid, carbonic acid, picric acid, methanesutfonic acid, ethanesul- 
ferac iaad or glutairac aad. The compounds (0 of the present invention also embrace hydrates, solvates with efhanol or 
the like, and substances in any polymorphism crystals. 

(Preparation Process) 

The compound (0 of the present invention can be prepared in accordance with various processes. The typical nreo- 
aration processes are explained below. 
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Cm the formula. Q 1 represents a leaving group which is advantageous in the present reaction, and ring A, R, X, m and 
n have the same meanings as defined above. Hereinafter, the same will apply similarly). 

This reaction is carried out by stirring the compound represented by the general formula (II) and quinucSdino! rep- 
resented by the general formula (III) in an amount corresponding to the reaction in an inert solvent at room temperature 
or under heating. 

The leaving group Q 1 embraces, for example, a halogen atom, a lower altaxy group, a phenoxy group and an imi- 
dazolyl group. 

Examples of the inert solvent include dimethyfformamide (DMF), dimethylacetamtde, tetrahydrofuran (THF), diox- 
ane, dimethoxyethane, diethoxy ethane, benzene, toluene and xylene and mixed solvents thereof. 

It is preferable to add a base (ag., sodium, sodium hydride, socfium methaxide and sodium ethoxide) in order to 
accelerate the present reaction. 



Second preparation method 
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(R)m 



N 




(V) 



(CH a )n 




so 



40 



SO 



(wherein the ring A. R. X, m. n and Q 1 have the same meanings as defined above ) 

This reaction is carried out by stirring the compound represented bv the aenerai <hrm.i a mn „^ 

(Other preparation methods) 

Among the compounds of the present invention, a compound in which the nitrogen atom of the auinuclidrnvl omun 

TT? ™Z?JZ "IS?* f 9em Sn ineft such 88 <*<°«*>™. dichloromelhane or dSI3w an^ohd 
such as methanol or ethanol or water or a mixed solvent thereof under cooling or at room ten^Z^^^Zo^l 

oTa^S^^ 

£££! ^iT^ S ° ,Ven1SUChas dimethytfermamide, chloroform. benze^SSTSSS^ 
rahydrofuran under cool.ng or a room temperature, or in some cases under heating *™. acetone or tet 

Examples of the alkylating agent include lower alkyi halides. lower alkyl triBuoronietrianesuHbnates. lower eikui «. 
toluenesulfonates and lower alkyl methanesuHbnates. preferably lower aJI^ hairdes^^ ^ M 

For the preparation of the compound of the present invention, it is sometimes necessary tn nmtnrt a * , 
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Industrial Applicability 

The compound of the present invention has affinity and selectivity for the muscarinic M 3 receptor and, as an M3 
receptor antagonist it is useful as an agent for prevention or treatment of various M3 receptor-related diseases, partic- 
5 ularfy urinary diseases such as urinary incontinence or poflakiuria in neurogenic poliakiuria, neurogenic bladder, noc- 
turnal enuresis, unstable bladder, cystospasm or chronic cystitis; respiratory diseases such as chronic obstructive 
pulmonary diseases, chronic bronchitis, asthma or rhinitis; or digestive diseases such as irritable bowel syndrome, 
spastic colitis or diverticulitis. 

In particular, the compound of the present invention has high selectivity for the M3 receptor existing in the smooth 
10 muscle or gland tissues compared with the M2 receptor existing in the heart or the lite, so that it has high utility as an 
M 3 receptor antagonist having less side effects on the heart or the like, particularly as an agent for prevention or treat- 
ment of urinary incontinence, poliakiuria, chronic obstructive pulmonary diseases, chronic bronchitis, asthma or rhinitis. 

The affinity and antagonism of the compound of the present invention for the muscarinic receptor was confirmed 
by the following tests. 

is 

Muscarinic receptor affinity test (in vitro) 

a. Preparation of membranes 

20 From a male Wistar rat (Japan SLC). the heart and submandibular gland were excised, mixed with a 20 mM 
HEPES buffer (pH 7.5, which will hereinafter be abbreviated as "HEPES buffer) containing 5 times the volume of 100 
mM sodium chloride and 10 mM magnesium chloride was added, followed by homogenization under ice-cooling. The 
resulting mixture was filtered through gauze, followed by uttracentrifugation at 50,000 x g and 4°C for 10 minutes. The 
precipitate obtained was suspended in an HEPES buffer, followed by further uttracentrifugation at 50,000 x g and 4°C 

26 for 10 minutes. The precipitate obtained was suspended in an HEPES buffer. The resulting suspension was stored at - 
80°C and provided for the test after melting upon use 

b. Muscarinic M2 receptor binding test 

so The test was carried out in accordance with the method of Doods et al. (J. Pharmacol. Exp. Then, 242, 257-262, 
1987) with some modifications. The cardiac membrane sample, [ 3 H]-quinudidiny1 benzilate and the test compound 
were incubated in a 0.5 ml HEPES buffer at 25°C for 45 minutes, followed by suction filtration through a glass filter 
(Whatman GF/B). The filter was washed three times with 5 ml portions of an HEPES buffer. The radioactivity of the pH]- 
quinudidinyi benzilate adsorbed on the ffier was measured by a liquid scintillation counter. Incidentally, nonspecific 

35 binding of the receptor was determined by the addition of 1 nM atropine. The affinity of the compound of the present 
invention for the muscarinic Ma receptor was determined from a dissociation constant (KQ calculated, in accordance 
with Chen and Prusoff (Biochem. Pharmacol. 3099, 1973), based on the concentration (IC50) of the test compound 
at which 50% of the binding of the fhq-quinuciidinyl benzilate. that is, a labeled ligand was inhtoited. 

40 c. Muscarinic M3 receptor binding test 

I n a similar manner to the above muscarinic M2 receptor binding test except that the submandibular gland was used 
as a membrane sample and ^HJ-N-methylscopolamine was used as a labeled ligand, a muscarinic M3 receptor binding 
test was carried out 

45 Results: The compound (I) of the present invention had a Ki value of from 10* to 10* 10 for M 3 receptor, which sug- 
gested that the affinity for M3 receptor was at least 10 times as high as that for M 2 receptor. 

Muscarinic receptor antagonism test (in vivo) 

so & Test on rhythmic bladder contraction in rat 

A female Wistar rat (1 30-200 g) was subjected to urethane anesthesia (1 .0 g/kg s.c), followed by ligation of the ure- 
ter on the kidney side. A urethral catheter was allowed to remain in the bladder, and about 1 .0 ml of physiological saline 
was injected into the bladder through the catheter to cause rhythmic bladder contraction. Intravesical pressure was 
65 measured by a pressure transducer. After rhythmic contraction continued stable for at least 5 minutes, the test com- 
pound was cumulatively administered from the external jugular vein, five to ten minutes later, the intravesical pressure 
was measured. An inhfortion ratio of bladder contraction was determined compared with the bladder contraction before 
administration of the test compound and the dose of the test compound required for 30% inhfoition of the bladder con- 
traction before administration was designated as ED30. 
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As a result of the test the compound of the present invention showed good ED^ value, 
b. Test on salivary secretion in rat 

TXtZX^X. a>mP ° Und r6qUired ^ "* W *« on « the amount of saiiva in the <SS 

^r^^n^n~ 

conpound was at least 5 times as much as *eVLe<k^1^ 

the present invention has relatively weak action against the salivary secretion. 9 COmpound °* 

c. Test on bradycardia in rat 

to secure airway, a stainless rod was inserted from the orbit and the spinal c^wasTeara^ SS2^r2L1 

tion (at 10 cc^g and 50 tmes/rninute). the recta, temperature was^XSSS ^S^Tu^ZZ^XZ 

was aoWtered. Fifteen minutes later, oxotremorine was cumulatively adtaiWslaredtne^^ 

the^ent^h^ 

* ^SSrSS? ^ receptor. According^ 

antagonistic activity against muscarinic M3 receptor, and furtherrn^eithas leWstie 
effects such as dry mouth compared with the conventional anti^inergte agent ' * *** 1688 *** 

A pnarmaceutocal composition containing one or more of the compounds of the present invention anri ^h* th~~* 
>s prepared using an ordinary pharmaceutical^ acceptable carrier invent™ and salts thereof 

40 ^rl^^!!^' the „«f ministration <* *° Pharmaceutical composition can be carried out either orallv or 
^e do^B 21^^' a96nt - inha,ant « intravesical injecS! * 

« "Sra?^^^ 

Examples of the pharmaceutical carrier include nontoxic solid or liquid pharmaceutical substances, 
orthet^r^^ 

magnesium metasilfeate or magnesium aluminate. In the^xjk^i^^ *1 ^ 

atin. hydroxypropylcellulose or riydroxypropylmethylcellulose phthalate. «*wance sucn as sucrose, gel- 

Examples of the liquid composition for oral administration include pharmaceutical acceotabie emJcnne cni,, 

The mjecton for parenteral administration according to the present invention include a sterile aqueous or rwnaque- 
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ous solution, suspension or emulsion. Examples of the aqueous solution and suspension include distilled water and 
physiological saline for injection. Examples of the non-water-soluble solution or suspension include ethylene glycol, 
polypropylene glycol, polyethylene glycol, vegetable oils such as cacao butter, olive oil or sesame oil. alcohols such as 
ethanol. gum arabic and "Poiysolvate 80" (trade name). Such a composition may further contain an isotonictty agent, 
antiseptic agent wetting agent, emulsifying agent, dispersing agent stabilizer (for example, lactose) and/or solubifizing 
aid (for example, glutamic acid, aspartic acid). They are sterilized by, for example, filtration through a bacteria-retaining 
filter, incorporation of a sterilizer, or irradiation. Alternatively, a sterile solid composition which has been prepared in 
advance is dissolved in sterile water or a sterile injection solvent upon use. 

Best Modes for Carrying out the Invention 

TTie present invention will hereinafter be described in further detail with reference to the following Exanples. How- 
ever, the compounds of the present invention should not be construed as being limited to the compounds which will be 
described later in Examples but embrace all the compounds represented by the above formula (I) and salts, hydrates, 
solvates, geometrical and optical isomers and any polymorphism forms of the compound (0. 

Incidentally, the starting compounds for the compound of the present invention include novel compounds and prep- 
aration examples of such starting compounds will be described below as Reference Examples. Reference Example 1 

Toa 130 ml dichloromethane solution containing 6.28 g of 1-phenyl-1 ,2,3,4-tetrahydroisoquinoline and 3.34 g of tri- 
ethylamine. 3.1 ml of ethyl chloroformate was added dropwise under ice-cooling, followed by stirring at room tenpera- 
ture overnight The reaction solution was washed successively with water. 1N hydrochloric acid, water and brine and 
then dried over anhydrous sodium sulfate. The solvent was removed under reduced pressure, thereby 10.58 g of ethyl 
1 -phenyi-1 ^ t 3,4-tetrahydro-2-isoquinolinecarboxylate was obtained as pale yellow oil. 
Infrared absorption spectrum vmax(neat)cm" 1 : 1700, 1430. 1296. 1230. 1 122. 
Nuclear magnetic resonance spectrum (CDC/ 3 . TMS internal standard) 

8: 1.29 (3H. t J * 7.3 Hz), 2.75-3.45 (3H, m), 3.90-4.40 (1H, m). 4.21 (2H, q. J o 7.3 Hz), 6.38 (1H. s). 6.95-7.45 
(9H,m). 

In a similar manna- to Reference Example 1. the compounds of the following Reference Exanpfes 2 to 14 were 
obtained. . 

Reference Example 2 

Methyl 1 -phenyl-2-isoindolinecarboxylate Starting compounds: 1-phenylisoindoline. methyl chloroformate 
Infrared absorption spectrum vmax(KBr)cm- 1 : 1708. 1460, 1376. 1100 
Nuclear magnetic resonance spectrum (CDC/ 3 , TMS internal standard) 

8: 3.60, 3.72 (3H. s x 2), 4.89. 4.96 (2H, s x 2), 5.94. 6.03 (1 H, s x 2), 6.95-7.10 (1 H, m), 7.15-7.35 (8H, m) 

Reference Example 3 

Ethyl 1-(4-pyridyl)-1 f 2,3,4-tetrahydro-^ 
Starting compound: H4^jyridy^^ 
Properties: pale yellow oil 
Mass analysis (m/z, El): 282 (M+) 

Nuclear magnetic resonance spectrum (CDC/ 3 . TMS internal standard) 

8: 1.29 (3H. t J « 7.1 Hz), 2.60-3.45 (3H. m), 3.8*4.20 (1H, m). 4.22 (2H, q, J = 7.1 Hz), 6.31 (1H. s), 7.14 (2H. 
dd. J = 4.4, 1.5 Hz), 7.17-7.26 (4H, m). a51 (2H, dd. J « 4.4. 1.5 Hz) 

Reference Example 4 

Ethyl 1 ,2.3,4-tetrahydro-1 K2«thieny0^-isoquinofinecart^ 
Starting compound: 1 ,2,3.4-tetrahydro-l -(2-thienyQisoquinoline 
Properties: pale yellow oil 
Mass analysis (m/z, El): 287 (M+) 

Nuclear magnetic resonance spectrum (CDC/ 3 , TMS internal standard) 

8: 1.32 (3H, t J = 7.3 Hz). 2.65-3.60 <3H. m). 4.00-4.30 (1H, m). 4.23 <2H. q. J = 7.3 Hz), 6.53 (1H, s), 6.70-6.95 
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(2H, m), 7.15-7.30 (5H, m) 
Reference Example 5 

Starting compound: 1.2.3.4-tetrahydro-1^^ 
Properties: Orange oil 
Mass analysis (mfc. FAB): 288 (M* + 1) 

Nuclear magnetic resonance spectrum (CDC/ 3 . TMS internal standard) 



10 



15 



20 



25 



Reference Example 6 

Ethyl 1 -{2-furyl)- 1 ^.3,4-tetrahydro-2-isoquinolinecartxKylate 
Starting compound: H2-fury0-1.2,3^tetrariydroisoquinoline 
Mass analysis (mfc. EQ: 271 (M*) 

Nuclear magnetic resonance spectrum (CDC/ 3 . TMS internal standard) 

Reference Example 7 

(1R)-Ethyi 1^eny1-1£.3.4-tetrahydr(>-2H6o^^ 
Starting compound: (1R)-1l>heri^l,2 l 3.4.tetrahydroisoquinoline 



30 



Elemental analysis (for C 18 H 19 N02) 




C(%) 


H(%) 


N(%) 


Calcd.: 


76.84 


6.81 


4.98 


Found: 


76.53 


6.82 


4.93 



40 



Specific optical rotation [o]» : 199.2 (C « 1.03, CHCy 
Mass analysis (mfc, FAB): 282 (M+ + 1) 

Reference Example 8 

(1S)-Ethyl 1 -pher^l A3.4-tetar^^ 
Starting compound: (1S>1i)heny|.l f 2.3,4-tetraMroisoquirK)line 



50 



Elemental analysis (for C^H^NOJ 




C(%) 


H(%) 


N(%) 


Calcd.: 
Found: 


76.84 
76.64 


6.81 
6.82 


4.98 
4.99 



Specific optical rotation [a]g* : -200.9 (C » 1.09, CHCM 
55 Mass analysis (mfc, El): 281 (M+) 

Reference Example 9 

Ethyl W4^toropheny0-1,2£^^^ 
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Starting compound: 1 -<4-ch!orophenyf)-1 ,2,3,4-tetrahydroisoquinoline 
Properties: PaJe yellow oil 
Mass analysts (m/z. El): 315 (M+) 

Nuclear magnetic resonance spectrum (CDCl 3 , TMS Internal standard) 

5: 1.29 (3H, t. J = 7.0 Hz), 2.70-3.52 (3H, m). 4.00-4.30 (1H, m), 420 (2H, q. J = 7.0 Hz), 6.35 (1H, s), 7.05-7.35 
(8H,m) 

Reference Example 10 

Ethyl H4-fluorophenyQ-1,2,3,4-tetrariydr^ 
Starting compound: 1-<4-ftuoropheriyOO,2,3,^ 
Properties: Pale yellow oil 
Mass analysis (m/z, FAB): 300 (M* + 1) 

Nuclear magnetic resonance spectrum (CDC/ 3 , TMS internal standard) 

8: 1.30 (3H, t J 8 8.9 Hz), 2.75 (1H, dd, J = 12.5, 3.4 Hz). 2.9-3.1 (1H. m), 3.1-3.3 (1H, m). 4.CM.3 (3H, m), 6.2- 
6.4 (1 H, m). 6.93-7.03 (3H, m), 7.16-7.24 (5H, m). 

Reference Example 1 1 

Ethyl 1 ,2,3,4-tetrahydro- 1 -(4-tolyl)-2-isoquinoIinecarbQxylate 
Starting compound: 1 .2, 3,4-tetrahydro- 1 -(4-to!yf)isoquinoline 
Mass analysis (m/z, El): 295 (M+) 

Nuclear magnetic resonance spectrum (CDC/ 3 , TMS internal standard) 

8: 1J20-1.35 (3H, m). 2.30 (3H. s), 2.70-2.80 (1H, m), £90-3.10 (1H, m), 3.23 (1H, t J = 10.0 Hz), 3.95-4.30 (3H, 
m), 6.29, 6.41 (1H, brs x 2), 7.00-7.25 (8H, m). 

Reference Example 12 

Ethyl 1 -benzyi-1 ,2,3,4-t€trahydro-2^soquinolinecarlx>xyiate 
Starting compound: 1 -benzyl- 1 ,2,3,4-tetrahydroisoquinoline 
Properties: Pale yellow oil 
Mass analysis (m/z, FAB): 296 (M* + 1) 

Nuclear magnetic resonance spectrum (CDC/ 3 , TMS internal standard) 

8: 1.02, 1.23 (3H, t x 2, J « 7.1 Hz), 2.63^.20 (4H, m). 3.30-3.50 (1H, m), 3.75-4.25 (3H. m). 5.27, 5.38<1H, t x 2, 
J - 6.8 Hz), 6.85-7.28 (9H, m). 

Reference Example 13 

Ethyl 1 -cydohexyM ,2,3,4-tetrahydro-2-isoqidndinecarbaxyiate 
Starting compound: 1 -cydohexyM ,2,3,4-tetrahydroisoquinoline 
Properties: yellow oil 
Mass analysis (m/z, FAB): 288 (M+ + 1) 

Nuclear magnetic resonance spectrum (CDCl 3 , TMS internal standard) 

8: 0.70-2.00 (1 1 H. m). 1 2B (3H, t, J = 7.3 Hz). 2.89 (2H, t, J « 7.1 Hz), 3-2S-4.20 (2H, m), 4.14 (2H, q, J = 7.1 Hz). 
4.65-4.95 (1 H, m), 7.00-7.30 (4H, m). 

Reference Example 14 

Ethyl 1 -<3-furyl)-1 ,2 l 3,4-tetrahydi^2HSoquino!inecarboxylate 
Starting compound: 1 -(3-furyl)-1 ,2,3,4-tetrahydroisoquinoline 
Properties: yellow oil 
Mass analysis (m/z, El): 271 (M+) 

Nuclear magnetic resonance spectrum (CDC/ 3 , TMS internal standard) 
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& 7M m m). = 70 ^ 2 ' 55 ' 3 ' 40 (3H " 3 ' 9 °" 4 - 30 (1H " m> ' m * J = 70 "* 6 - 2M - 45 (2H ' m >' 6 95 - 
ing T^ef iT* StrUCtUral formU ' aS 01 * e C ° mpOUnds obteined in Reference ^anples 1-14 are shown in the follow- 



Table 1 
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Table 2 



5 


Reference 
Example 
No. 


Structural Formula 


10 








1! 




IS 




u 


20 


12 




25 




u 








SO 


13 


0 


ss 






40 


14 


0^ 



45 



Example 1 

so 

To a 30 ml toluene solution containing 0.70 g of ethyl 1 -phenyl-1 ,2,3,4-tetrah>droisoquindine-2<artx3xylate and 
0.41 g of 3-quinudidinol, 0.03 g of sodium hydride (60%) was added. The resulting mixture was stirred at 140°C for 2 
days while removing the ethanol formed. The reaction mixture was cooled to room temperature, brine was added, and 
the mixture was extracted with ethyl aoetata The organic layer was dried over anhydrous sodium sulfate and the solvent 
55 was removed under reduced pressure. The resulting residue was purified by silica gel column chromatography (chloro- 
form : methanol * 10 : 1 -►chloroform : methanol : 28% aqueous ammonia = 10 : 1 : 0.1), thereby 0.11 g of 3-quinuc- 
Itiinyl 1 -phenyl-1 ,2,3>tetrahydro-2-isoqulndine<»rboxylate was obtained as yellow oil. The resulting oil was dissolved 
in 1 0 ml of ethanol, followed by the addition of 27 mg of oxalic acid. Then, the solvent was removed under reduced pres- 
sure. The resulting solid was recrystaflized from isopropand and isopropyl ether, thereby 0.08 g of 3-quinuclidinyl 1- 
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phenyl- 1 , 2 ,3 ,4-tetrahydro-2-isoquinolinecartx)xylate monooxalate was obtained as colorless crystals. 
Melting point: 122-124°C (i-PrOH-i-PraO) 



10 



Elemental analysis (for C^H^N^ • 0.75^0) 




C(%) 


H(%) 


N(%) 


Calcd.: 


64.43 


6.38 


6.01 


Found: 


64.25 


6.15 


5.88 



In a similar manner to Example 1 , the compound of Example 2 was obtained. 
is Example 2 

3-Qiinuclidinyl 1 ^henyl-2-isdndolinecartxixylate monohydrochloride 
Starting compound: methyl 1 -phenyl-2-isoindolinecaftxwylate 
Melting point: 164-165°C (EtOH-Et 2 0) 

so 



25 



Elemental analysis (for C^H^O^C! • 1.75ffeO) 




C(%) 


H(%) 


N(%) 


Cl(%) 


Calcd.: 


63.45 


6.90 


6.73 


8.51 


Found: 


63.54 


6.59 


6.76 


8.12 
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35 



40 



Examples 

To a 50 ml toluene suspension containing 720 mg of ethyl 1 -(4-pyridyI)-1 ,2 ( 3,4-tetrahydro-2HSoquinolinecartx»y- 
late and 973 mg of 3^uinuclidinol, 1 02 mg of sodium hydride (60%) was added at room temperature The resulting mix- 
ture was heated under reflux for 5 hours and 40 minutes while the resulting ethanol was removed together with toluene 
The reaction mixture was cooled to room temperature, followed by addition of 20 ml of water. The resulting mixture was 
extracted with chloroform. The organic layer was washed with water and brine, dried over anhydrous sodium sulfate and 
then concentrated under reduced pressure. The resulting residue was purified by silica gel column chromatography 
(chloroform : methanol : 28% aqueous ammonia « 100:2:1), thereby 827 mg of 3-quinuclkf nyl H4-pyridyl)-1.2 3 4- 
tetrahydro-2HSoquinolinecarboxylate were obtained as yellow oil. The resulting oil was dissolved in 5 ml of ethyl acetate 
2 ml of a 4N hydrogen chloride in ethyl acetate solution was added. The solvent was then removed under reduced pres- 
sure. Ethanol and ether were added to the residue, and the crude crystals thus obtained was recrystallized from ethanol 
and ether, thereby 402 mg of 3<iuinuclidinyl H4i>yrtty0-1£.3,4-tet^ dihydrochloride 
was obtained as pale yellow crystals. 
Melting point: 167-169°C (EtOH-Et z O) 



50 



55 



Elemental analysis (for C^HgyNaOgCfe '2^0) 




C(%) 


H(%) 


N(%) 


a<%) 


Calcd.: 
Found: 


55.51 
55.46 


6.65 
6.98 


8.83 
8.64 i 


14.90 
14.84 



In a similar manner to Example 3, the compounds of Examples 4 to 6 which will be described below were obtained. 
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Example 4 

3-QuinucGdinyJ 1,2.3.44etrahydro-1-(2-thienyQ^^ monoaxalate 
Starting compound: Ethyl 1 ,2,3,4-tetrahydro-1 -(2-thienyO-2-iSoquinolinecartx»cylate 

5 



Elemental analysis (for C^H^^OgS • I.3H2O) 




C(%) 


H(%) 


! N(%) 


s<%) 


Calod.: 


57.32 


5.98 


5.81 


6.65 


Found: 


57.62 


6.00 


5.84 


6.27 



Mass analysis (m/z, FAB): 369 (M+ + 1) 

is 

Example 5 

(1 RS^R^-Quinudirfmyl 1 ,2,3,4-tetrahydro-1 K3-thienyl>2-^uinoTme<»rt)oxylate 
Starting compounds: ethyl 1,2,3.4-tetrahydro-1-(3-thien^ (3R)-3-quinucGdinol 
20 Properties: Brown oil 



Elemental analysis (for C 21 H24N2O2S • 0.3^O) 




C(%) 


H(%) 


NC%) 


S(%) 


Calcd.: 


67.46 


6.63 


7.49 


8.58 


Found: 


67.35 


6.76 


7.21 


8.46 



50 Mass analysis (mfe, FAB): 369 (M+ + 1) 
Example 6 

3-Qidnuclidinyl 1 ^2-fuiyl)-1 t 2,3 1 4-tetrahydrD-2-isoquinolinecarboxyto 
35 Starting compound: ethyl 1-(24ury0-1 .2,3,4^e4rahydro-2HSoquinonnecartx«ylate 
Properties: Pale yellow oil 



Elemental analysis (for C 21 H24N2O3 • O.5H2O) 




C(%) 


H(%) 


N(%) 


Calcd.: 


69.79 


6.97 


7.75 


Found: 


70.03 


7.05 


7.44 



45 

Mass analysis {m/z, FAB): 353 (M* + 1) 
Example 7 

so To a 30 ml pyridine solution containing 2.09 g of (1 R)-1 -phenyl-1 f 2,3,4^etnahydroisoquinoline, ^26 g of 3<|uinuc- 
lidinyl chtoroformate monohydrochbride was added at room temperature, followed by stirring at 80°C for 4 hours. Then, 
0.12 g of 3-quinucfidinyl chlorofomiate monohydrochloride, followed by stirring at 80°C for 4 hours. Then, 1 .01 g of 3- 
quinudidinyl chloroformate monohydrochloride was added, and the mixture was stirring at 80°C for 25 hours. The reac- 
tion mixture was concentrated under reduced pressure Water was added to the residue, followed by washing with ethyl 

55 acetate twice. The resulting aqueous layer was adjusted to pH 9 with saturated socfium hydrogencarbonate aqueous 
solution, followed by extraction with ethyl acetate. After the organic layer was dried over anhydrous sodium sulfate, the 
solvent was removed under reduced pressure, thereby 3.02 g of (1 R.3 , RS)-3 , -quinudi<finyl 1 -phenyl-1 ,2,3.4-tetrahydro- 
2-isoquinolinecartx2xylate was obtained as yellow oil. 
Mass analysis (m/z, FAB): 363 (M* + 1) 



17 



10 



15 



20 



EP0801067A1 

Nuclear magnetic resonance spectrum (DMSO-cfe, TMS internal standard) 

* ™™ 2 ' 40 ' 2 ' 95 m ml 3 00 " 3 ' 60 (3K m) ' 3 8 °- 3 - 95 OH. m), 4.5S4.70 (1H, m). 6.25 (1H, brs), 

7.05-7.35 (10H, m). 

Example 8 

T L a l 2 2, ml 222? f JS P ens | on ^ning 120 g of (1 R)-ethyl 1 -phenyl-1 .2,3.4-tetiar.ydro^^ 
late and 16.27 g of (3R)-3-qumucl.d.nol. 1.69 g of sodium hydride (60%) was added at room temperature. The resulting 
nwture was heated for 3 hours while the resulting ethanol was removed together with toluene. The reaction mixture was 
cooled torromterrperatore and 50 ml of brine was added, followed by extraction with ethyl acetate. The organic layer 
was washed wrth water and then extracted with 20% hydrochloric acid. The resulting aqueous layer was adjusted to pH 
9 to 10 by adding a 1N aqueous solution of sodium hydroxide, followed by extraction with ethyl acetate. The organic 
layer was washed with brine, dried over anhydrous sodium sulfate and then concentrated under reduced pressure The 
readue was dissolved in 1 40 ml of ethanol. and 10 ml of a 4N hydrogen chloride in ethyl acetate solution was added to 
the resulting solution. The solvent was then removed under reduced pressure. Acetonitrile and ether were added to the 
residue, and the resulting crude crystals were recrystallized from acetonitrile and ether, thereby 10.1 g of (1R 3 RW- 
quniudidinyl 1-plienyl-1.2.3.4-tetrariydro^-isoquinoDnecaiboxylate monohydrochloride was obtained as colorless crys- 

Melting point: 212-214°C (CHgCN-E^O) 



30 



Elemental analysis (for C^H^N^Cf) 




C(%) 


H<%) 


N(%) 


Cl(%) 


Calcd.: 
Found: 


69.25 
69.24 


6.82 
6.89 


7.02 
7.03 


8.89 
8.97 



Specific optical rotation [a]^ : 98.1 (C = 1.00, EtOH) 

In a similar manner to Example 8, the compounds of the following Examples 9 to 16 were obtained. 

Example 9 

(1S,3 , S)-3 , -quinuclidinyl 1-phenyM£4,44tfra^^ monohydrochloride Starting com- 

pounds: (1S)-ethyl 1l>hefTyM.2.3,4-tetrahydr^^ 

Melting point: 211-212X(EtOH-Et 2 0) ^ 



50 



40 


Elemental analysis (for C^H^ISfeOgCI • O^SHgO) 






C(%) 


H(%) 


N(%) 


ac%) 




Calcd.: 


68.48 


6.87 


6.94 


8.79 


45 


Found: 


68.32 


6.75 


6.94 


8.94 



Specific optical rotation [a]gf : -97.4 (C = 0.50, EtOH) 
Example 10 

(IWR^'-quriucridinyl 1 -phenyl-1 ,2,3.4-tetrahydro-2-isoquinolinecarboxytate monohydrochloride 
Starting compounds: (1S)-ethyl 1l>heriyJ-1.2.3,4-tetraJiydro-2-^ (3R)-3-quinuelidinol 
Melting point: 195-1 (EtOH-Et z O) ' ^ 



55 
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Elemental analysis (for C^H^NgOjjCI • 0-25^0) 




C(%) 


H(%) 


N(%) 


«(%) 


Calcd.: 
Found: 


68.48 
68.73 


6.87 
6.88 


6.94 
6.95 


8.79 
8.70 



ro Specific optical rotation [a]gp : -151.2 (C = 0.50, EtOH) 
Example 11 

(1 R^S^^inucOdmyl 1 -phenyl-1 ,2.3,4~tetrahydro-2HS0^^ monohydrochloride 
15 Starting compounds: (1R)-ethyl l^enyM^.S^tetrahydro*^ (3S)-3-quinuclkfinol Melting 

point: 194-195°C (CHsCN-BgO) 



Elemental analysis (for C^H^N^O) 




C(%) 


H(%) 


N(%) 


CJ(%) 


Calcd.: 
Found: 


69.25 
69.08 


6.82 
6.71 


7.02 
6.99 


8.89 
8.91 



25 

Specific optical rotation [a] : 163.2 (C » 0.50. EtOH) 
Example 12 

so 3-quinuclidinyl 1 -(4-chlorophenyl)-1 AS^tetrahydro^-isoc^ monofumarate 
Starting compounds: M4<*toropheny9-1 f 2 t 3 ( 4-tetrahy^ 
Melting point: 164-166°C (EtOH-Et 2 0) 



35 


Elemental analysis (for C27H29N2O6CI • O.5H2O) 






C(%) 


H(%) 


N(%) 


Cl(%) 




Calcd.: 


62.13 


5.79 


5.37 


6.79 


40 


Found: 


62.19 


5.68 


5.23 


6.49 



Example 13 

(1 RS^R^'-quinucGdnyl 1 -(4-f luorophenyQ-1 ,2 l 3 l 4-tetrahydro-2-feoquinolinecart^^ 
Starting compounds: ethyl 1-(4-fIuorophenyO-1,2,3 i 4-tetrahydro-2-iso^ (3R)-3-quinuclidinol 
Properties: colorless oil 



Elemental analysis (for C^H^N^F • 0. 1 H^O) 




C(%) 


H(%) 


N(%) 


F<%) 


Calcd.: 
Found: 


72.27 
72.05 


6.64 
6.63 


7.33 
7.15 


4.97 
4.99 



Mass analysis (mfc. FAB): 381 (M* + 1) 
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30 



Example 14 



3<juinuclkJinyl 1 ,2,3,4-tetrahydro-H^^ 
Starting compounds: ethyl 1.2,3,44etrahydro-1-(4-tol^^ 
Properties: colorless oil 



w 



Elemental analysis (for C^H^N^ • O.8H2O) 




C(%) 


H(%) 


N(%) 


Calcd.: 


73.74 


7.63 


7.17 


Found: 


73.96 


7.50 


6.95 



is Mass analysis (mfc, FAB): 377(M+ + 1) 
Example 15 

3-Qwnuclidinyl 1 -benzyl-1 ,2,3,4-tetrahydro-2-isoquinoline<»rboxylate 
20 Starting compound: ethyl 1 -benzyl-1 ,2,3,4-tetrahydro-2^soquirraH 
Properties: pale yellow oil 



Elemental analysis (for (WfcsNgO^ •0.5H 2 O) 




C(%) 


H(%) 


N(%) 


Calcd.: 


74.78 


7.58 


7.26 


Found: 


74.95 


7.83 


7.18 



Mass analysis (mfe. FAB): 377 (M* + 1) 
Example 16 

35 3-Qiinuclidinyl 1 -cyclohexyl-1 t 2,3,4-tetrahydro-2Hsoquir^ 

Starting compounds: ethyl 1 -cydohexyf-1 .2,3.4-tetrahydro-2-isc^uinolinecarboxylate 
Properties: pale yellow amorphous 



40 



45 



50 



Elemental analysis (for O^z^h • O.3H2O) 




C(%) 


H(%) 


N(%) 


Calcd.: 


73.88 


8.79 


7.49 


Found: 


73.76 


&75 


7.37 



Mass analysis (mfc, FAB): 369 (M* + 1) 
Example 17 

In 12 ml of dichloromethane. 1.20 g of (IR^R^uinuclidinyl 1-phenyM A3.44etiBMro-2HSoquinolinecartx«y- 
late was dissolved, 0.33 g of sodium fiydrogencaroonate and 0.79 g of m-chloroperbenzoic acid (80%) were added 
under ice-cooling, followed by stirring at room temperature for one hour. Water was added to the reaction mixture and 
then the mixture was extracted with dichloromethane. The organic layer was washed with an aqueous solution of 
sodium thiosuKate and then dried over anhydrous magnesium sulfate. The solvent was then removed under reduced 
?!f U !! , , ai ? * 6 residue was purifi8d * mca 9 el chromatography (chloroform : methanol - 20:1). thereby 
0.43 g of (m3R)*-a(^nyl-n^3\4vtetia^ 1-oxide was obtained 

Properties: white amorphous 
Mass analysis (mfe. FAB): 379 (M+ + 1) 
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Nuclear magnetic resonance spectrum (CDC/3, TMS internal standard) 

8: 1 .85-2.15 (3H m), 2.15-2.35 (2H, m). 2.75-2.90 (1 H, m), 2.90-2.95 (1 H, m), 3.20-3.50 (6H, m), 3.70-3.80 (1 H, 
m), 3.85-4.10 (1H, m), 5.14 (1H, brs). 6.14, 6.43 (1H ( brs x 2), 7.05-7.40 (9H, m). 

5 

Example 18 

To a 8 ml 2-butanone solution containing 1.04 g of (IR.S'R^-quinucfidinyl 1-phenyl-1 v 2 ( 3,4-tetrahydro^2-isoquin- 
olinecarboxylate, 0.18 ml of methyl iodide was added, followed by stirring at 55°C for 40 minutes. After air cooling, the 
10 crystals precipitated were collected by filtration and then washed successively with 2-butanone and diethyl ether, 
thereby 0.93 g of (1 'R,3R)-1 -methyl-3-tI(1 '-phenyl-1 ^2\3\4 , -tetrctflyd^o-2Ms^ iodide 
was obtained as colorless crystals. 
Melting point: 202-203°C (2-butanone) 

15 • • 



Elemental analysis (for C24H29N2O2Q 




C(%) 


H<%) 


N(%) 


K%) 


Calcd.: 
Found: 


57.15 
57.17 


5.79 
5.71 


5.55 
5.51 


25.16 
25.15 



In a similar manner to Example 8, the compound of the following Example 1 9 was obtained. 

25 

Example 19 

(1 RS,3'R)-3'-quinuclicfinyl 1 -(3-furyl)-1 ,2,3,4-tetrahydro-2-isoquinoHnecarboo(ylate 
Starting compound: ethyl 1 -(3^uryl)-1 ,2,3,4-tetrahydro-2-isoquinolinecafboxylate 
30 Properties: yellow ofl 



Elemental analysis (for C 21 H24N2O3 • O.3H2O) 




C(%) 


H(%) 


N(%) 


Calcd.: 


70.49 


6.93 


7.83 


Found: 


70.35 


6.83 


7.63 



40 Mass analysis (mfe, El): 352 (M 4 ) 

The chemical structural formulas of the compounds obtained in Exanples 1-19 are shown below in Tables 3-5. 



45 



so 



ss 
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Table 3 
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Table 4 



Example 
No. 


Structural Formula 


Example 
No. 


Structural Formula 


11 


Gyv 0 Vrs, 

^ -HCl - 


15 




12 


Cl . COOH 

• % 

HOOC' 


16 




13 


1 

F 


17 




14 


lil 
i 

CH 3 


18 


CH 3 
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Table 5 



Example 
No. 


Structural Formula 


19 


aw 



Each of the above-described compounds in Examples 3-6, 12-14. 16 and 19 can be obtained as an optical resolved 
form as shown in the following Tables 6-8 using an optically resolved intermediate in a similar manner to Exanples 8- 
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Table 6 



10 



is 



20 



SO 



35 



SO 



Example 
No. 



3- (a) 

4- (a) 

5- Ca) 

6- (a) 

12- (a) 

13- (a) 

14- (a) 
16- (a) 




Ring A 





6 




ci 





CH« 



0 



Example 
No. 



3- (b) 

4- (b) 

5- (b) 

6- (a) 

12- (b) 

13- (b) 

14- (b) 
16-(b) 



Ring A 





a 





Cl 





CH, 



o 



ss 
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Table 8 



Example 

MO- 


Structural Formula 


19- (a) 




19- (b) 




19- (c) 




19-(d) 


COv 0 VCi 

6° * 



The other compounds embraced by the present invention will be shown in Tables 9-33. They can be synthesized 
so by any one of the above-descrfoed preparation processes, processes described in Examples or processes known to 
those skilled in the art and do not require any particular experiment Incidentally, these compounds are described as a 
racemic compound, but optical active substances based on an asymmetric carbon is also included. 
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Table 9 



10 



15 



20 



30 



40 



45 



50 







R* 
R 1 


R 1 


X 

( 0 










[Ring A] 






Compouni 
No. 


1 R 1 


R 1 


R' 


. R * 


X 


Ring A 


A- 1 


CI 


H 


H 


H 


— 


0 


A — 2 


H 


H 


CI 


H 


- 


0 


A- 3 


CI 


H 


CI 


H 


- 


0 


A- A 


F 


H 


H 


H 




0 


A- 5 


H 


H 


F 


H 




1 

0 


A- 6 


Br 


H 


H 


H 




0 


A- 7 


H 


H 


Br 


H 






A- 8 


CI 


H 


Br 


H 




0 


A- 9 


CH, 


H 


H 


H j 




0 



28 



EP 0 801 067 A1 



Table 10 




Compouni 
No. 


1 R 1 


R 2 


R ' 


R 4 


X 


Ring A 


A-10 


CH, 


H 


H 


H 




1 

6 


A-ll 


n-C,H, 


H 


H 


H 




1 

0 


A -12 


i-CH, 


H 


H 


H 




1 

0 


A-13 


H 


CH, 


H 


H 




hi 


A-14 


H 


CH, 


H 


H 




0 


A-15 


H 


H 


CH, 


H 






A-16 


H 


H 


CH. 


H 






A-17 


CH, 


H 


CH, 


H 






A-18 


H 


CH, 


CH, 


H 




0 
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Table 12 



10 




N 



75 


Compounc 
No. 


1 R 1 


R* 


R» 


R 4 


X 


Ring A 


20 


A -26 


H 


H 


CH, 


H 


— 


N 

1 


& 






u 
n 


u 
n 


U 

n 








A —28 


11 

H 


nil 

CHj 


H 


H 






30 


A -29 


CI 


H 


H 


H 






35 


A -30 


CI 


H 


H 


H 




0 


AO 


A — 31 


H 


H 


CI 


H 








A -32 


H 


H 


CI 


H 




0 


45 


A -33 


H 


OCH, 


OCH » 


H 




0 


50 


A —34 


H 


-0CH,0- 
1 


H 




0 
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Table 13 



10 




15 


Compound 
No. 


i p > 


p 2 


P 3 


P 4 


Y 

A 


• 

King A 






u 
n 


u 
n 


u 
n 


u 
n 


un , 




20 














9 
















Cl 




A -36 


H 


H 


H 


H 


CH, 


0 


25 






























F 

1 




A -37 


H 


H 


H 


fl 


CH, 


0 


30 






























CH 3 




A -38 


H 


H 


H 


H 


CH, 


0 


35 


















A-39 


H 


H 


H 


H 


CH, 




40 


















A -40 


CI 


H 


H 


H 


CH, 




45 


A-4] 


CI 


H 


H 


H 


CH, 




SO 


A-42 


CI 


H 


H 


H 


CH, 


0 
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Table 15 



Compound 
No. 


Ring A 


Compound 
No. 


Ring A 


B -13 


CH, 


B -19 


9 

NO, 


B - 14 


.,-0 

CH, 


B -20 




B -15 


CH, 


B -21 




B -16 


0 

CN 


B -22 


0 

NHt 


B - 17 


.0 


B -23 




B - 18 




B -24 
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Table 16 




Compounc 
No. 


1 Ring A 


Compound 
No. 


Ring A 


B - 25 


0 

OH 


B - 31 


\_ 

>"^OCH, 
OCH, 


B - 26 


O" 

HO-^^ 


B - 32 


OCH, 


B-27 


0 

OCH, 


B -33 


0,.., 

CH< 

CH, 


B-28 


H,CO"^^ 


B — 34 


-JO 


B -29 


H.CO i 


B - 35 


HiCHN i 

t) 


B -30 




B -36 


H,C 
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Table 17 




Compound 
No. 


Ring A 


Compound 
No. 


Ring A 


B -37 


V 

NHt 


B-43 


Q 

C00CH, 


B -38 




B - 44 


0 

SH 


B.-39 


0 

CF, 


B-45 


0 

SCH, 


B - 40 




B -46 


0 

is SCH) 

0 


B -41 




B -47 


0 

S0,CH, 


B -42 


0 

COOH 


B - 48 


<6> 



36 



EP0801067A1 



Table 18 




v 



~XS) 



Compoun< 
No. 


Ring A 


Compound 
No. 


Ring A 


B — 49 




B-55 




B -50 


6 


B - 56 


o 

1 

CH 3 


B - 51 




B - 57 


■O 


B -52 




B -58 


H 


B -5J 


0 


B -59 


W 


B -54 


6 


B-60 
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Table 19 




Compound 
No. 



Ring A 


Compound 
No. 


Ring A 


nAih 
\ / 


B - 67 


L JJ 




B - 68 




il ' 








B - 69 




W 




00 




B -70 


H 




B -71 


CO 


0 


B -72 


00 



B -61 



B -62 



B - 63 



B - 64 



B -65 



B -66 
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10 



15 



20 



25 



30 



35 



40 



45 
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Compound 
No. 



B-100 



B-101 



B-102 



B-103 



B-104 



B-105 
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Table 26 

5 



10 



15 


Compound 
No. 


RingA 


Compound 
- No. 


RingA 


2° 


B-136 




B-142 


w 




B-137 




B-143 


W 


25 




30 


B-138 




B-144 


A 
\=/ 


35 


B-139 




B-145 


nAh 

\ / 
N==/ 


40 
45 


B-140 




B-146 


w 


50 


B-141 


H 


B-147 
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Table 31 



10 



15 



20 



25 



30 



40 




Y 




Compound 
No. 


Ring A 


Compound 
No. 


Ring A 


B-179 


0 

CI 


B-184 




B-180 


0 

F 


B-185 




B -181 


y 

CH, 


B-186 


o 


B-182 


0 


B-187 




B-183 


0 







50 
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Table 32 



5 



10 




Compound 
No. 


Ra 


B-188 




B-189 




B-190 


r .- 

CH, 



40 



45 



50 
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Table 33 




Compound 
No. 


Ring A 


Compound 
. No. 


Ring A 


B -191 


0 

CI 


B-196 




B-192 


0 

F 


B-197 




B-193 


1 

0 

CH, 


B-198 


6 


B -194 


0 


B-199 




B-195 


0 







Claims 

1 . A quinuciidine derivative represented by the following formula (I): 
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(symbols in the formula have the following meanings: 

an aryl group, a cycloalkyl group, a cycloaikenyi group, a heteroaryl group having 1 to 4 hetero atoms 
selected from the group consisting of an oxygen atom, a nitrogen atom and a sulfur atom or a 5- to 7- 
membered saturated heterocyclic group, wherein said ring may be substituted by an optional substitu- 
ent; 

a single bond or a methylene group; 

a halogen atom, a hydroxy! group, a lower alkoxy group, a carboxyl group, a lower altocycarbonyl 
group, a lower acyl group, a mercapto group, a lower alkytthio group, a suKbnyl group, a lower aikyisul- 
fonyi group, a surfinyl group, a lower aikyteutfinyl group, a sulfonamido group, a lower aJkanesutfona- 
mido group, a carbamoyl group, a thiocarbamoyl group, a mono- or di-lower alkylcarbamoyl group, a 
nrtro group, a cyano group, an amino group a mono- or di-lower aJkytamino group, a methylenedioxy 
group an ethylenedioxy group or a lower alky! group which may be substituted by a halogen atom, a 
hydroxyl group, a lower alkoxy group, an amino group or a mono- or di-lower alkyiamino group; 
0or1. 

0 or an integer of 1 to 3, and 
an integer of 1 or 2), 

a salt thereof, an N-oxide thereof, or a quaternary ammonium saft thereof. 

The quinucfidine derivative, a salt thereof, an N-oxide thereof or a quaternary ammonium salt thereof accorcfingto 
claim 1 . wherein the ring A represents an aryl group, a cycloalkyl group, a cycloaikenyi group, an heteroaryl group 
having 1 to 4 hetero atoms selected from the group consisting of an oxygen atom, a nitrogen atom and a sulfur 
atom or a 5- to 7-membered saturated heterocyclic group in which said ring may be substituted by a substituent 
selected from the group consisting of a halogen atom, a hydroxy! group, a lower alkoxy group, a carboxyl group, a 
lower alkoxycarbonyl group, a toner acyl group, a mercapto group a lower alkytthio groip, a sutfonyl group, a lower 
alkyisuHonyt group, a surfinyl group, a lower alkylsutfinyf group, a sulfonamido group, a lower alkanesuHbnamkJo 
group, a carbamoyl group, a thiocarbamoyl group, a mono- or di-lower alkylcarbamoyl group, a nrtro group, a cyano 
group, an amino group, a mono- or di-lower aikytamino group, a methylenecfioxy group, an ethylenedioxy group, 
and a lower alkyl group which may be substituted by a halogen atom, a hydroxyl group, a lower alkoxy group, an 
amino group or a mono- or di-lower alkyiamino group. 

The quinudidine derivative, a saft thereof, an N-oxide thereof or a quaternary ammonium salt thereof according to 
claim 2, wherein R represents a halogen atom, a lower alkyl group, a hydroxyl group, a lower alkoxy group, a nrtro 
group, a cyano group, an amino group or a mono- or di-lower alkyiamino group, and the ring A represents an aryl 
group, a cycloalkyl group, a cycloaikenyi group, a 5- or 6-membered monocyclic heteroaryl group having 1 to 4 het- 
ero atoms selected from the group consisting of an oxygen atom, a nitrogen atom and a sulfur atom or a 5- to 7- 
membered saturated heterocyclic group, in which said ring may be substituted by a halogen atom, a lower alkyl 
group, a hydroxyl group, a lower alkoxy group, a nitro group, a cyano group, an amino group or a mono- or di-lower 
alkyiamino group. 

The quinudidine derivative, a saft thereof, an N-oxide thereof or a quaternary ammonium saft thereof aoGortfng to 
claim 3 , wherein m is 0 , and the ring A represents an aryl groip, a cycloalkyl group or a cycloaikenyi group which 
may be substituted by a halogen atom, a lower alkyl group, a hydroxyl group or a lower alkoxy groups or a 5- or 6- 



EP0 801 067A1 



membered monocyclic heteroaryl group having 1 to 4 hetero atoms selected from the group consisting of an oxy- 
gen atom, a nitrogen atom and a sulfur atom. 

The quinudidine derivative, a salt thereof, an N-oxide thereof or a quaternary ammonium salt thereof according to 
claim 4, wherein the ring A represents a phenyl group which may be substituted by a halogen atom or a lower alkyl 
group, a cycloalkyl group, a pyridyl group, a fury! group or a thienyl groip. 

The quinudidine derivative, a salt thereof, an N-oxide thereof or a quaternary ammonium salt thereof according to 
any one of daims 2 to 5, wherein X represents a single bond. 

The quinudidine derivative, a salt thereof, an N-oxide thereof or a quaternary ammonium salt thereof according to 
any one of claims 2 to 6, wherein n is 2. 

A quinudidine derivative, a salt thereof, an N-oxide thereof or a quaternary ammonium salt thereof according to any 
one of claim 1 , which is selected from the group consisting of 3-quinudidinyl 1 -phenyM ,2,3,4-tetrahydro-2-isoqui- 
nolinecarboxylate, 3-quinudidinyl 1-(4-pyridyf)-1 ,2,3,4-tetrartydro-2-isoquinoiinecarboxyiate, 3-quinudidinyl 
1,2,3,4-tetrahydro-H2-thie^ 3-quinudidinyl 1 ,2,3,4-tetrahydro-l -(3-thienyl)-2-tsoqui- 

nolinecarboxylate, 3-quinudidinyl 1-(2-fury0-1 l 2 i 3 l 4-tetrahydro-2-isoquindinecarb^ 3-quinudidinyl 
chloiopheny0-1,2,3.4-tetra^ 3-quinudidinyl 1-<44luoropheny0-1.2 i 3.4-tetrahydro-2- 

isoquinolinecarboxylate, 3-quinudidinyl 1 ( 2,3,4-tetrahydro-1 -(4-tolyf)-2-isoquinolinecarboxylate, 3-quinudidinyl 1- 
cydohexyl-1,2,3,4-tetrahyd^ 3-quinudidinyl 1-(3-furylh1,2,3,4-tetrahydro-2-isoquino- 

line carbaxylate, and optically active substances thereof. 

A pharmaceutical composition which comprises a quinudidine derivative represented by the following formula (I): 



(symbols in the formula have the following meanings: 

Ring A: an aryl group, a cydoaikyi group, a cydoalkenyl group, a heteroaryl group having 1 to 4 hetero atoms 
selected from the group consisting of an oxygen atom, a nitrogen atom and a sulfur atom or a 5- to 7- 
membered saturated heterocydic group, wherein said ring may be substituted by an optional substitu- 
ent; 

X: a single bond or a methylene group; 

R: a halogen atom, a hydroxy] group, a lower alkoxy group, a carboxyl group, a lower alkoxycarbonyl 

grotp, a lower acyl group, a mercapto group, a lower alkytthio group, a surfonyi group, a lower aikylsul- 
fonyl group, a suffinyl group, a lower alkylsutfinyl group, a sutfonamido group, a lower alkanesiifona- 
mido group, a carbamoyl group, a thiocarbamoyl group, a mono- or di-lower alkylcarbamoyi group, a 
nrtro group, a cyano group, an amino group, a mono- or di-lower alkylamino group, a methylenecfioxy 
group, an ethyienedioxy group or a lower alkyl group which may be substituted by a halogen atom, a 
hydroxy! group, a lower alkoxy group, an amino group or a mono- or di-lower alkylamino group; 
0or1, 

m: 0 or an integer of 1 to 3, and 

n: an integer of 1 or 2, or 
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a salt thereof , an N-oxide or a quaternary ammonium salt thereof, 
and a pharmaceutical^ acceptable carrier. 

10. A pharmaceutical composition according to claim 9, which is a muscarinic M3 receptor antagonist 

11. A pharmaceutical composition according to claim 10, wherein the muscarinic M3 receptor antagonist is an agent 
for prevention/treatment of urinary diseases (urinary incontinence or pollakiuria in neurogenic pollakiuria, neuro- 
genic bladder, nocturnal enuresis, unstable bladder, cystospasm or chronic cystitis) or respiratory diseases 
(chronic obstructive pulmonary diseases, chronic bronchitis, asthma or rhinitis). 
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1= (54) Title: NOVEL QUINUCUDINE DERIVATIVES AND MEDICINAL COMPOSITIONS CONTAINING THE SAME 



R1 



R2 



^^-(CH,)- A - (CH^— 



R3 





R11 



(57) Abstract: A compound according to 
formula (I) wherein z© is a phenyl ring, a G* 
to Q> heteroaromatic compound containing 
one or more heteroatoms, or a naphthalenyl, 
5,6\7,84etrahydronaphthalenyl or biphenyl 
group; R 1 , R 2 and R 3 each independently 
represent a hydrogen or halogen atom, or 
a hydroxy group, or a phenyl, -OR 4 , -SR\ 
-NR 4 R 3 , -NHOOR 4 , -CONR*R 5 , -CN, -NO* 
-COOR 4 or -CFj group, or a straight or 
branched lower alkyl group which may 
optionally be substituted, for example, with 
a hydroxy or alcoxy group, wherein R 4 and 
R 5 each independently represent a hydrogen 
\- R11 s \. atom, straight or branched lower alkyl group, 

(fr) ^ , x V^P /-ix (e) or together form an alicyclic ring; or R 1 and 

~ " w iS 1 /mlx 4 R 2 together form an aromatic alicyclic or 

heterocyclic ring; n is an integer from 0 to 
H4;A represents a -CH2-, -CH=CR 6 , -CR*rCH-, -CR 6 R 7 -, -CO-, -O-, -S-, -S(OK SO2 or NR«- group, wherein R 6 and R 7 each 
2 independently represent a hydrogen atom, straight or branched lower alkyl group, or R 6 and R 7 together form an alicyclic ring; 
^ m is an integer from 0 to 8; provided that when m s 0, A is not -CH r ; p is an integer from 1 to 2 and the substitution in the 
***-*•. azoniabicyclic ring may be in the 23 or 4 position including all possible configurations of the asymmetric carbons; B represents a 
^ gro"P of formula (i) or (ii), wherein R 10 represents a hydrogen atom, a hydroxy or methyl group; and R' and R 9 each independently 
represents formulae (a), (b), (c), (d) and wherein R" represents a hydrogen or halogen atom, or a straight or branched lower alkyl 
O growP Q represents a single bond, -CH2-, -CH2-CH2, -O-, -O-CH2-, -S-, -S-CHi- or -CH=CH-, and when <i) or (ii) contain a 
chiral centre they may represent either configuration; X r ep r es ents a pharmaceutically acceptable anion of a mono or polyvalent 
^ acid, which shows high affinity for muscarinic M 3 receptors (Hm3). 



R11 



R11 



4 



THIS PAGE BLANK iuspto) 



